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Demand for Imports under Planning

Some Theoretical Considerations

THE purpose of this paper ia to

provide a methodological frame-
work for the estimation of import
and pari passu forelgn exchange re-
quirements under planned economic
expansion, Any effective system of
controt on imports must necessarily
hinge on an awareness and proper
appraisal of the pressures that may
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come are almultaneousiy determined,
given investment amd exports as
exogenous variables (neglecting gov-
eroment as a matter of atmplifica-
tion), and the two relations express-
ing consumptlon and imports indi-
vidually as functlons of income.
Denotisz by ¥. C, M, E aad I In-
come, coasumption, imports, exports

arise in the y under

The influence of relative prices on
the demand for commoditles (finlsh-
¢d or intermediate, domestic or Im-
ported) has been recognlsed since
the early days of neo-classical eco-
nomic thinking. Bo long as there
Is enough scope for substitutability
between goods, either in consumers’
preferences or producers’ technlques,
dearer items will in geperal be re-
placed by cheaper ones, With suita-
ble modifications, relative prices wiil
have [ts role fn the of

and respectively, we
observe that by definition, Y= C
+ I+ E — M Writing consump-
tion function as C = C(Y) and im-
port function as M = M(Y), we can
solve for a given level of investment

() and exports (E1, Thus ¥ =

(T+E)/(1—dC/dY +dM/dY] & n d

M=M(¥) where the magnitudes
4C/dY and dM/dAY are known as
propensity  to
(f e, Increment of consumption per

the demand for imporfs.  Forelgn
exchange requirements will be gov-
erned pringipally by the elasticitlea
of demand for home goods vis-a-
vis foreign goods, as well as by thefr
elasticities of supply. Supply con-
siderations will play & more promin-
ent part in the long run than in the

unit of income) and mar-
ginal propensity to import (1 e, In-
crement of {mports per unlt Increase
fn income) respectively. Thus we
first solve . for equlllbrium income
and then feed this income Into the
fmport function to obtain aggregate
Imports. We can remove the stig-
ma of from exports and

short run. The p! of
neo-classical economlsts with allo-
cation problems and their tacit as-
sumption of full employment make
their theoretical structure suited to
the study of changes in the demand
for imports relative to home goods
through the mechanism of change
in relative prices (as a result of
shifts in the basic parameters of the
system or deviations from the full
employment equilibrium).

Eeynealan Formulation

With the advent of Keynesian
economics, we find the scalp swing-
ing in favour of hitherto neglected
Income as & major determinant of
tmports, The aggregative Keyneslan
analysls relegates relative prices to
the background, recognises the pos-
sivllity of underemployment equili-
brium and highlights the role of in-
come in the determination of -con-
sumption, Imports and exports and
even fnvestment (induced), To avold

convert it into an endogenous varl.

tem being solvable as Indicated

above,

Extenslons of the Keynesian
Formulation

The above presentation {s un-
doubtedly too simple to have much
usefulness In practice. Nevertheless,
as a thegretical model, It gives us
an insight into the process which
relates and determines national n-
come &nd imports. The jovariance
of any parameter expressing im-
ports as a simple function of Income
Is rather a shaky bypothesis to
start with in an empirical formula-
tlon and we cannot help going be-
yond the grand facade of Keynesian
aggregates and probe into their
components for a more satlafactory
analysis, We are concerned here
malnly with imports, which consist
of both consumption goods end pro-
ducers’ goods.—raw materials and
capltal equipment.  Consumptlon
out of imports may very well be re-
garded as a function of Income
(along with domestic consumption)
and the term 'propensity’ which con-
notes a behaviour relation Is pro-
bably justified in this case. But {n
the case of producers’ goods. the de-
mand for imports is likely to be
gulded by the technical requirements

gble by relating it fu to
other countries’ incomes. In thla
case we require a simultaneous
system, consisting at least of two
countries 1 and 2 (say the country
under conslderation and the rest of
the world), each having its Income
equatlon to determine Income, con-
sumptlon, fmport and export of the
two countries In terms of the exo-
genous variables, lnvestment of )
and 2 and the four marginal pro-
pensitles. The logie of this pro-
cedure 18 not dificult to follow. A
change In income of country 1 I
likely to affect [ts I!mports and
hence couatry 2's exporis, A cbange
In country 2's exports, on the other
hand, will affect ita income and ag
a result, Its demand for fmporty
from country 1; thus there [s a sort
of feedback effect which may be
quantitatively significant i country
1's exports are large and sebsltive
to abroad. All thia ap-

dlgression, the g
is tmmediately stated: both imports
(a8 well as consumption) and in-

pears ltke a viclous eircle but turns
out (n effect to be virtuous, the sys-

840

of [4 which can-
not be regarded as a slmple func-
tion of income with stable structural
parameters.  Thus the standard
notion of marginal propensity to
fmports which smacks of some sort
of behaviour relation as In the case
of consumption function ill fits into
an empirical construction.

However, one can proceed on Key-
neslan lines and deal baslcally in
aggregales with a minimum amount
of necessary breakdowns. Nelsser
and Modigiiani In thelr voluminous
work® on the quantitative aspectsof
international trade consider imports
as a function of income, prices, net
stock change, net capltel inflow
and food production In the case of

¢ H Neisser and F Modigiianl,
National Incorues and International
Trado—a Quantitative  Analysis,
Urbana, 1883. See also, for empirk
cal study on Keyneslan ltnes, J J
Polak, An International Econom'e
Syatem, London, 1934,
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ndustrial countries, while for non-
industrial countriea the major deter-
mimants are taken 10 be exporta
plus {odustrinl output, prices, net
stock change and net capital in-
flow. For both Indusirigl and non-
Industrial countries, they spilt up
Imports into raw materials, food and
manufactured goods. Exports of
any country, on the other hand, are
assumed lo depend on imports of
all other countries, prices, net stock-
change and net capital flow, Struc-
tural parameters are estimated by
means of multiple regression from
time serles data, The Nelsser-
Modiglian] system conslsts of twou
endogenous variables, imports and
exports which are expressible In
terms of five exogenous variables,
Income, prices, net stock-change,
net capital Sow and food produc-
tion. It Is admitted that Income
may not properly be regarded as an
«xogenous variable as it Js affecled
directly by changes In trade balance.
It may also be pointed out that in
a more comprehensive system, the
exogenous variables  menUoned
above would have to be replaced by
relatlonships Involving more basic
magnitudes,

Input-cutput method:
An Alternative Formulstion

It appears that the above &p-
proach, while It mmay serve as a
falrly satlsfactory explanation of
the behaviour of foreign trade for
the periods covered for the estima-
tion of structural parameters, may
be ap extremely Inadequate guide
for countries going through a pro-
cess of planned economic develop-
ment. For economic development
implies basic structural changes, re~
quiring beavy inltial Investment and
gradually resulting In altered pro-
duct composition.  The invariance
of structural parameters based on
time serfes data is  likely to have
more valldity o systems which have
altained some degree of structural
stability, These considerations lead
ole to believe that instead of postul-
ating relationships between aggre-
gales, a disaggregative model artl-
culating the more proxlmate and
less remote relationships within the
system may serve as a better guide
for planning,

Before developlng such & model,
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Planning in undsrdeveloped  input-output method.t We start
countrles requires (o the Initial with a baslc deflnitlonal |dentity,
stages heavy Investment expendl- which states that total domes-
ture with a rather high forelgn tic output (gross) m any sector of
exchange component, particularly the economy In & glven period s
fn the form of fes which as current

have to be imported from abroad.
Quite apart from this, Jocrease In
investment will be revealed in the
placing of large orders with the
domestle sectors of the economy.
Home [ndustrles In turn  require
raw materlals, some of which may
have to be imported. The Indige-
nous raw materizls, on the other
hand, have to be produced and
may require as thelr inputs ape-
clalised Imports npot Aavaflable at
home. Thus we have a  whole
chaln of demand for Inputs, re-
quiring possibly at every stage
some amount of imported mate-
rials of different kinds.

Apart from ncreased Investment
expendlture, ralalng of production
targets tn different sectors of the
economy Wwill generate a serfes of
demand for loputs some of which
have to be met by imports. It ls
the induced, rather than the dlrect
effects of planned expansion on
import requirements which are
Ukely to elude any ad hoc estlma-
tion of forelgn exchange needs of
the country.

There iz another important fac-
tor, namely capacity limitations
fn different branches of the eco-
nomy, whick have s kind of diff-
erent bearlng on !mport demand
under expansion. The sectors
where nvestments are belog made
will bave Incremsed capacity,
though only after a time lag
depending on the perlod of gesta-
tlon of the profects under comside-
ration, Production largets fxed
arbitrarlly without & proper appre-
clation of the interdependencies
within the economy, may generats
demand on those sectors which do
not have enough excess capacity,
at the same Ume leaving unutilis-
ed cgpacity in some other sectors,
Capaclty bottlenecks can be reme-
dled in the long run by increased
investment. The short run solu-
tion les (n importing materials,
whick though producible at home
cannot be made lmmediately avei-
lgble in view of ths Ilmits set by
capaclty,

some general are {n
We shall find that the esti-
mation of import requirements ia
Just & by-product of our more com-
prehenslve framework,

A comprehenelve aystem whick
articulates thess various consMera-

inputs to different sectors and as
final goods for privale consump-
tion by households, government
consumption, exports and capital
formation (public and private In-
cluding net change lp  stock).
Depending on the (echnique of
production, It may be gquite realis-
tic to assume that different types
of inputs required per unit of any
product are constant, Changes In
technlgue will  be revealed in
changes {p input-output coefcients,
The dorgestic sectors also consume
as inputs tmported raw malerials,
some of which are of & speciatiped
variety and some non-speclalised
but in short supply at home Allow-
ing for possible Import substitu-
tlon depending on the investment
programme, we may work out the
import coefficient per unit of pro-

duct in different branches of the
economy.
Import Coefficlent per mnit of

Product

Suppose there are n sectors in

the economy; let us denote by
x (i) = total ocutput of the Ith
product, x (ij) = amount of {th

product used as curremt input In
the Jth Industry. c(!) = private
consumption of the |th product,
g (1) = government consumption
of the |th product, f{f) = capital
formation out of !th product,
e (1) = amount of !th product ex-
ported, aN=xdpxyy =
amount of {th product required
per unit of the th product, m(j)=
fmport requirements (of all kiods)
per unit of the jth product. The
magnitudes may be recorded In
terms of money values, We have
the accounting !dentity:

x(0) =x{)+x(i2) + .. +x{ln)+y{1)
where

v =o()+g 1) +e()+L(h) for (=12,

a,

From the assumption of fAxity of
production coefclents, we obtaln for
1=12....n.

alil)x{l}+a(2)x(2)+ +(1—
a(l))x(i) +.... +aitn)x(n)sf(l)

It targets are fixed (n terms of the
availablilty for flnal uses, ! o ln

‘t W Leontlef, The Structure of

tions in an
18 provided by Professox Laontisf's

(351

New York,
1851,
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termg of the flnal bl of gooda
y(i}, we can solve for the total
output required from d\fferent
pectors of the ecomomy It must
be noted that each of the catego-
ries in the final uses must be taken
net of lmports, since the [nduced
inter-sectoral  requirements  will
orighhate from the needs of do-
mestic production. Once we obtain
x(1), x(2), .., x(o), given a
target set ot final bill of goods, y
(1), 912), . . ., yin), we &are in a
position to estimate the Indirect
fmport requirements (i e, Lthose
which are distinet from Lmports
which directly enter {nto fnal uses)
dy multiplylng the output requlre-
ments [n different sectors of the
economy by thelr corresponding
import coefficlents, Clearly, indirect
import requrements amount to
m{Lx{(D+m(2)x(2) +..... +m(n)
x{n), This added to the [mport
content of the final bl of goods
gives us the aggregate [mport
demand originating from the plan.
ned targels of the economy as &
whole,

Capacity Limitations

‘The above analysis is based on
the taclt assumption that therp s
enough capacity in the economy to
meet the direct and fnduced (for
intermediate uses) needs of the
domestic component of the final
blll of goods. If capacity is ax-
hausted in eny sector of the eco-
nomy snd if the pressure on that
sector la llkely to be a continusl
one and not of an once-for-all type,
solution in the long run will lie In
additional capital formation, Pro-
vision for thia In the inveatment
programme of the plan need not
necesaarlly wipe out the bottleneck,
for the lag between the Ume when
the pressure on that eector origi-
uates and the time invegtment
otarts ylelding fruits may be & sig-
nificantly long ome. In any case,
there remains the short-run  pro-
blem of alleviating the Iramediate
needs. We find here a sltuation
where the demand for materiala
has to be met directly by tmports
because of Inadequate capacity in
domestic sectors,

from ths sectors which have run
out of capacity. We can take ac-
count of this possibliity by follow-
ing the lterative method of solution
in Input-output analysls. Starting
with the planned bill of goods, we
work out the requiremenls (from
different aectors of the economy by
applylng the Input-oulput coef-
cients. We consider our results as
another configuration of final de-
‘mand end work out the demends
they will generate; the samp pro-
cedure (s followed in successive
rounds. As soon as capacity lmit
Is reached in any sector of the eco-
pomy, lnduced demand from that
sector will cease to be wholly re-
placed by Imports. We may work
out the necessary number of {tera-
tions (depending on the accuracy
required) and obtaln our solutions
for domestic and fmport require-
ments,
Propensity to Import

The Keynesian propensity to im-
por will come into Its own In the
estlmation of the consumption com-
ponent [n the final bill of goods,
Al other import requirements will
be govermed by the technicallties of
domestic production and the nature
of Investment projects, In the in-
put-output scheme, depending on the
degree of diszggregation, we oblain
not ooly the aggregate of induce}
imports, but also their composition.
Evidently the overall magnitude and
breakdown of Imports will depend
on the composition of plan targets.
This factor ls not explicitly ac-
counted for In the Keyneslan aggre-
gative formulation. Onpe I8 lnclined
to believe that structural parame-
ters obtained from time series data
Involving lumped variables are not
Likely to hold, when pew Institu-
tional considerations in the wake
of planning are introduced In the
economy. It is indeed here that the
input-output approach allows us &
certaln .. degres of flebllity and
maneuverability,

Adjustment for Price Changes

Bolutfons based on input-output
coeficlents derived from valus data
(interpreted as rupee-worth of in-
put per rupee-worth of output) re-
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quire adjustment lo case of any
changes in prices, It ia easy to
make allowance for anticipated
changes, though not for unforeseen
contingencies. To be on the safe
side, one may work out a maximum
and o minimum to import require-
menls in terms of quantities of
various products as well as thelr
values. For, Io the case of agri-
cwlural commodities, In particular,
the notion of capacity may be a
bad gulde as extraneous [actors
like rainfall, temperatyre, etc, play
a dominant role In Wl irrigated un-
derdeveloped areas, It s to da
hoped that with Increasing irriga-
tion facilitles and. far-reaching
chapges in agricultural techniques,
fiuctuations  caused by natural
factors will come to be confined
within parrower limits, and the
margin of error (o our estimalion
of Import demand will be corres-
pondingiy reduced

It 1s quite appropriate that we
should distinguish between the two
maln components of [mports, con-
sumption gocds and producers’
goods, For while consumption of
huxury goods may be drastically
controlled, and Ul necessary, probi-
bited, imports of raw malerials and
capital equipment will have to be
provided for the realisation of the
basic plan targets,

While the Keynesian method re-
quires data oo the basic variables
spread over a su@clently long period
of tlme, what we need for Input-
output apalysis la a much wider
coverage, not in time but in space
covering the different sectors of the
economy. It Is supposed that
choice regarding techniques has
already been made and for the
techniques chosen we are required
to find the input-output ratios which
may be regarded sufficiently rella-
ble.t

To avoid being dogmatic, I would
suggest that for a study of import
demand, we could proceed along
both the lines and test for the effi-
cacy of alternallve formulations,
The two methods are not by any
means competitive. There !a much
to say In favour of [Input-outpat
us a planning device and

It follows, that the
above method will fall if the solu-
tions for output requirements from
our system of slmultaneous equa-
Uons are found to exceed capacity
in one or mors branches of the
economy.* For no induced demand
for raw materiala will emanate

® Clearly capacity bas a time
dlmension, If the plan is apread out
over a longer period, then capacity
bottleneck need not arise, require-
ments being met by supply from
domestfo eources, obviating the
need for imports,

43

in this, it sstves a much wider pur
poss than just the estimation of
Import demsand.

t Choice regarding techniques i re-
levant to new industries, improwve-
ments or replacementa.



	640
	641
	642

